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ABSTRACT 
Intercellular antibodi es have been discovered in a patient wi th a Trichophyton rubrum 
infection . Immunofluorescen t (IMF) and complement fixing a n t ibody t iters correlated well 
with clinical symptoms. No penicillin sen sit ivi ty was present. Whi le absorpt ion with a 
proper ratio of trichophyton an t igen removed a ll IMF antibod ies from these sera, t he 
serum from a patient with pe mhigus vulgaris with a si m ila r IMF -intercellular an tibody 
titer was not affected by this absorpt ion. It can be assumed t hat t he specificity of t he reac -
tion in pemphigus is different from t hat induced by th e Trichophyton rubrum in fection 
a lthough both may react with intercellula r components. 
Circulating antibody reacting wit h intercellula r 
s ubstance of strat ified squamous e pi t helium is a 
well -known phenomena occurring in pemphigus 
vulgaris (1, 2). The demonstra t ion of these a nti-
bodies in othe r conditions has a lso been reported 
(3-6). F ellner and Prutkin (7) have recen t ly de-
scribed their appea rance in two out of four pa-
tients with m orbilliform eruptions from peni-
cil lin. 
Patien ts with fungus infections often develop 
allergic skin e rupt ions of bullous, urt icaria l, mor-
billiform or scarlati niform ty pes. Immediate or 
delayed hypersensitivity tests for trichophytin a re 
usually positive in these cases . 
C ultures of Trichophyton gypseum have been 
shown to y ield several antigens upon skin testing. 
One gives rise to a pos itive trichophytin test 
while an other has been identified with t he peni-
cil lin-G reaction (8). It is this second a n t igen 
which has been thought to give rise to "sponta-
neou s penicitlin sensi t ivity" in individua ls who 
have been prev ious ly in fecte d with d er mato -
phytes (9, 10). 
The purpose of this study was to invest igate the 
p resence of circula t ing a ntibodies reacting with 
intercellula r components of squamous epi t helia l 
tissu e, the presence of antibodi es and hy persens i-
tivities to trichophytin and peni cillin in contrast 
to antibodies obtained from a patient with pem -
phigus. We a re reporting on the fluctuatin g clin-
ical and immunological status of a patient with a 
Trichophyton rubrum infection who was not sen -
s itive to penici llin yet demonstrated in tercellula r 
antibodies. 
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MATERIALS AND METHODS 
Patients studied . Serum samples #1 through #5 were 
obtained from a 75-year-old white female t reated for 
what was diagnosed as a fix ed drug erupt ion developing 
in July, 1970. Resistant to local steroid therapy, it 
slowly spread at the periphery. By October, 1970, a 3 x 
4c m area of erythema, scaling and papules was present 
on her leg. By October 30, 1970, Trichophyton rubrum 
had been isolated. The patient was given griseofulvin , 
500 mg daily. Her trichophytin test (0. 1 cc steril e water 
containing 30 )lg of trichophytin protein) gave an in-
tense immediate reaction whi ch started in a few min -
utes. At the end of one hour, the les ion was 4 em in 
diameter with in tense pruritis. The patient discon-
tinued .her medication around November 20 because the 
skin seemed well to her. By December 7, 1970, a clinical 
recurrence of the infection was noted. She was in -
structed to start the griseofulvin again. In subsequent 
weeks there was gradual improvement with complete 
disappearance of the lesion by January 7, 1971. 
Her past history indicated that she had been exposed 
to large amoun ts of penicillin, the last course in June, 
1970. These had been tolerated without any side effects. 
Also, her skin tests to penicillin G and penici llinoyl-
polylysine (PPL) were negative (11, 12). 
Serum #6 was obtained from a patient with pem -
phigus vulgaris and myasthenia gravis who has been 
observed by us for seven years. This patient has been 
reported previously, showing changes in in tercellular 
epithelial antibody t iter as a clinical index for steroid 
thera py (2). 
The clinical status of the patients, thei r medication, 
t richophytin and penicillin sensitivi ties, titers of inter-
cellular antibodies and the complement fixing ant i-
bodies to trichophytin are shown in Table I. 
Processing of antisera. Blood was taken by steri le 
puncture and allowed to clot. Sera obtained was steri -
li zed by filtration (Hemmings), stored at 4° C and with-
drawn by steri le methods prior to use. 
Absorption studies. Absorption studies were carried 
out at 37° C for 30 minutes with a commercial tricho-
phytin preparation (Hillister-Steir Laboratories) con-
ta ining 11 mg/ml of protein in 50% glycerol. The op-
t imal ratio of 0.2 mi. of serum to 0.6 mi. of trichophytin 
used was determined by micro-complement fixation 
reactivity (Figs. 1 and 2). The mixture was then diluted 
in phosphate-buffered saline to a Y!o serum concen-
tration and dialysed against three changes of 500 mi. buf-
fer for 1 Y2 to 2 hours. Conversely, the t richophyti n cou ld 
be pred ialysed prior to absorption to remove glycerin 
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FIG. 1. Indirect immunofluorescence ofT. rubrum and pemphi gus vulgaris sera before and afte r absorp t ion wi th 
t richophytin (guinea pig esophagus used as substrate). lA .) Serum from patient wi th T . rubrum infect ion showing 
moderate ly pos it ive in te rcellula r reaction. lB.) Same serum as in l A a fter absorpt ion wi th t richophytin showing loss 
of activ ity. 
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FIG. 2. Indirect im munof1uorescence of T. rubrum and pemphigus vulgaris sera before and after a bsorption with 
trichophytin (gu inea pig esophagus used as substrate). 2A.) Serum from patient with pemphigus vulgaris showing 
modera tely positive in tercellula r reaction. 2B.) Same serum as in 2A after absorption with trichophytin still showing 
posit ive reaction. 
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TABLE I 
Clinical. Data 
Skin sens itivity 
50%'' Serum Date Clinical slnlc Medication lnlercellula r of pntient Tricho- Peni - imrnunof1u or• c· fixation 
phytin cillin 
10/30/70 Active, T. rub rum Griseofu lvi n begun , + 0 1/40 100 }lg 
isolated 500 mg/da. 
2 11/24/70 Almost well None + 0 1/20 300 }lg 
3 12/7/70 Recurrence Griseofu lvin 500 + 0 1/40 200 }lg 
mg/da. begun 
4 12/21/70 Almost clear Griseofulvin 500 + 0 1/20 200 Jlg 
mg/da. cont. 
5 1/7/71 Clear Griseofulvin, cont. + 0 ( ± ) 1/10 > 1000 }l g 
6 7/31/60 Pemphi gus vu lgaris Methotrexate ste - 0 0 1/40 0 
& myasthenia roids 
gravis 
• Antibody dilutions for final positive reactions 
•• Antibody used at 1/25 concentration in a quantitative micro complement fixat ion system 
and used in the same manner. The presence of glycerin 
which quenches !luorescence must be removed in either 
case. The serum was then assayed by the indirect immu-
nofluorescent assay (1, 2) using a rabbit antihuman 
gamma globulin lluorescein reagent with a F/P ratio of 
9.0 M and compared with the same serum unabsorbed 
at the same dilutions. A positive pemphigus serum with 
the same t iter was compared at the same di lutions be-
lore and after absorption. Additional positive and nega-
tive serum controls as well as saline controls were al-
ways included with each assay . All absorption assays 
were run simultaneously the same day and repeated on 
three different occas ions. 
Antib"ody studies. Precipitation in Ouchterlony 
double-diffusion gel plates using 1% agarose were run 
using two-told serial dilutions ( Y2 to ~4 ) of sera obtained 
from the trichophytin-positive patient with the com-
mercial trichophytin preparation . Conversely, the an-
tigen was diluted out in two-fold serial dilutions to ~4 
keeping the antibody constant and also tested in aga-
rose-gel precipitin plates. The quantitative micro-com-
plement fixation system of Levine (13) was used without 
modification. Decomplemented sera were normally used 
at a y, or ~0 dilution; antigen was used in the range of 1 
- 1000 }lg/ml of protein, and guinea pig complement at a 
Yr 80 dilution. Antigen, antibody, complement and cell 
controls were always included with each assay. Skin 
tests were performed with penicilloyl-polylysine:j: 
standard techniques (11, 12) and with penicillin-G (2000 
units in a 0.1 cc saline) intradermally. A 0.1 cc intra-
dermal injection of trichophytin 1:30 (Hollister-Stei r) 
was used as a test for trichophyt in sensitivity. 
RESULTS 
The clinical status of the patients, t heir medi-
cation, t he tr ichophytin and penicillin hypersen-
s itivity reactions, the titers of the indirect immu-
not1uorescence anti bodies and complement fixa-
t ion to trichophytin are shown in Table I. A posi-
tive but weak correlation was seen between the 
clini cal state of the patient, the medication ad-
ministered and the antibody assays. Intercellular 
t iters did not va ry more than one tube by t he in-
direct immun ot1uorescent antibody technique or 
t Obtained from Kermers- Urban Co., Milwaukee, 
Wis. 
between one to th ree times the protein content 
necessary for 50% C' fixation until t he clinical 
signs of t he disease disappeared (see sera #1 
through 4). T hen a s ignifican t drop in antibody 
titers by both tech niques was found. (See serum 
#5). Only the penicillin skin tests and the precipi-
tation in gel assays were negative. 
A summary of the absorption tests is shown in 
Table II. The W1absorbed sera obtained from the 
patient with trichophyton in fection and pem-
phigus have antibodies to intercellular compo-
nents at Y.to serum dilutions. After absorption with 
trichophyton protein only t he pemphigus blood 
remains positive. These reactions are a lso seen in 
Figure 1. 
In Figure 3 the ab ili ty of various samples to fix 
complement in the presence of trichophyti n an-
tigen is shown. Again, general correlation could 
be made between the clinica l status of the patient 
and amount of complemen t fixation found. 
In addition we have a lso investigated nine pa-
tients with penicillin sensitivity. In no instance 
were we able to obta in positive indirect immuno-
fluorescent a ntibody tests to intercellular compo-
nents of squamous epithelial tissue. Four other 
cases with Trichophyton rubrum infection, a -
sayed by the same method, were found to be neg-
ative. 
DISCUSSION 
Antiepithelial antibodies h ave been shown to 
TABLE II 
Intercellular antibodies reciprocal of serum dilution 
SERA 10 20 40 so 
1. Serum #1 (T.P. infection) + ++ ± 0 
2. Serum #6 (P . Vulgaris) + ++ ± 0 
3. Serum #1 absorbed with tri- 0 0 0 0 
chophytin 
4. Serum #6 absorbed with tri- + ++ ± 0 
chophytin 
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FIG. 3. Relat ionship of complement fixing antibodies to clinical state. See Table I for clinical state of patient cor-
responding to serum number. 
appear under several conditions. These include 
t he autoimmune state of pemphigus vulgaris (1, 
2), A, B or H sensitization (6) , severe burns (3), 
drug sensitivities such as Kynex® (4) and more 
recently, wit h eruptions caused by penicillin sen-
s itivity (7). The spec ificity of the indirect immu-
nofluorescent t est for pemphigus has thus been 
questioned. In each instance where attempts have 
been made to absorb the sera with the causative 
antigen, it has been shown that the cross-reacting 
s ubstances in question were not identical to those 
produced by pemphigus. The present study also 
shows that absorption with trichophytin antigen 
removes the positive in te rcellular antibody con-
tent from a trichophytin-positive serum but does 
not affect the antibody t iters from a serum ob-
tained from a pemphigus patient. 
Some fungus infections have been identified as 
giving rise to a positive trichophytin test and 
others to give reactions resembling penicillin g 
sensit ivi ty (8, 9). Previous experiments have 
shown that these antigens are separate a nd dis-
tinct. Desensitization can be carri ed out against 
one without affecting the others (10) . 
In these experiments we have shown that the 
clinical course of a Trichophyton rubrum infec-
tion and the medicat ions given correlate well with 
both the levels of complement-fixing antibodies 
and those which interact with the intercellular 
substances of epithelial tissue. The trichophytin 
skin test was positive at all times durin g the 
infection while no reaction was obtained with 
penicillin. 
Use of the micro complement fixation assay 
might be considered of interest for severa l rea-
sons. It confirms and quant itates the reactions 
seen by th e method of indirect immunoflu-
orescence. Since the reaction is stated in terms of 
microgra ms of protein/ ml , the possibility exists 
for utili zing this method to further purify and 
cha racte ri ze t he t richophytin ant igens. Whether 
or not this method will be of use in purifying t he 
pe mphigus a nti gen is under investigation. 
We are indebted to Miss Ruth Sue Osserman for co-
ordination of the experiments. 
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